Purification and properties of inositol-1,4-bisphosphate 4-phosphohydrolase from rat brain.
Inositol-1,4-bisphosphate 4-phosphohydrolase (inositol-1,4-bisphosphatase) was highly purified from a soluble fraction of rat brain. On SDS-polyacrylamide gel electrophoresis, the purified enzyme gave a single protein band and its molecular weight was estimated to be 42000. The isoelectric point of the enzyme was 4.3. The enzyme specifically hydrolyzed the 4-phosphomonoester linkage of inositol 1,4-bisphosphate. The Km value for inositol 1,4-bisphosphate was 30 microM, and it required Mg2+ for activity. Ca2+ was a competitive inhibitor with a Ki value of 60 microM as regards the Mg2+ binding. Li+, which is known to be a strong inhibitor of inositol 1-phosphatase (EC 3.1.3.25), inhibited the enzyme activity and caused 50% inhibition at a concentration of 1 mM (IC50 = 1 mM). Li+ was an uncompetitive inhibitor of substrate binding with a Ki value of 0.6 mM. These inhibitory parameters of Li+ were quite similar to those for inositol 1-phosphatase (IC50 = 1 mM, Ki = 0.3 mM). Thus, the effect of Li+ on decreasing the free inositol level with a subsequent decrease in agonist-sensitive phosphoinositides, is caused by its inhibition of multiple enzymes involved in conversion of inositol 1,4-bisphosphate to inositol.